Metabolism, pharmacokinetics, and excretion of a cholesteryl ester transfer protein inhibitor, torcetrapib, in rats, monkeys, and mice: characterization of unusual and novel metabolites by high-resolution liquid chromatography-tandem mass spectrometry and 1H nuclear magnetic resonance.
The disposition of torcetrapib {(-)-[2R,4S] 4-[(3,5-bis-trifluoromethylbenzyl)-methoxycarbonyl-amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester}, a cholesteryl ester transfer protein inhibitor, was studied in rats, monkeys, and mice after oral administration of a single dose of [14C]torcetrapib. Total mean recoveries of the radiocarbon were 90.9, 93.4, and 86.8% from mice, rats, and monkeys, respectively. Excretion of radioactivity was rapid and nearly complete within 48 h after dosing, with a majority excreted in the feces in all species. Torcetrapib was not detected in the urine and/or bile across species, suggesting that it is primarily cleared by metabolism in these species. More than 28 metabolites were identified in all species and were products of oxidation and conjugation pathways. The primary metabolic pathways of torcetrapib involved hydrolysis of the carbamate ester (M2) and the oxidation of the ethyl moieties. M2 was subsequently metabolized in parallel by oxidative cleavage to novel and unusual quinoline metabolites (M3, M4, M5, M9, and M17), M1 (bis trifluoromethyl benzoic acid), and M28 [3,5-bis(trifluoromethyl)phenyl-(methoxycarbonyl)methanesulfonic acid]. The structures of several metabolites were established by high-resolution liquid chromatography-tandem mass spectrometry and 1H NMR. The major circulating and excretory metabolites in mice, rats and monkeys were species-dependent; however, several common metabolites were observed in more than one species. In addition to parent torcetrapib, M1, M3, and M4 in rats, M4 and M17 in mice, and M3 and M8 in monkeys were detected as the major circulating metabolites. A mechanism for the formation of an unusual metabolite M28 has been proposed.